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ABSTRACT 



An apparatus interfaces with a mobile station to enhance the 
functionality of that station. The apparatus can be consti- 
tuted by a base unit that includes an interface adapted to 
receive and communicate with the mobile station. The base 
unit further includes processing capabilities and memory 
which control call processing functions in conjunction with 
a wireless switch. The base unit communicates with the 
wireless switch via a transceiver in the mobile station by the 
connection to the mobile station at the interface element. 

23 Claims, 2 Drawing Sheets 
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APPARATUS FOR PROVIDING ENHANCED unit further includes a processor which is coupled to the 

FUNCTIONALITY TO A MOBILE STATION cradle to permit communications and the flow of control 

signals from the base unit to the mobile station. A transceiver 

BACKGROUND OF THE INVENTION in the mobile station is used as the communication device 

„ , ,5 when the mobile station is either in the cradle or out of the 

The present invention is directed to an apparatus that ^ A{mction mcmory is cou lcd to mc proccssor in thc 

provides enhanced functionality for a mobile station. More base ^ ^ jdes ^ ca bmty of enhancing the 

particularly, the present invention is directed to an apparatus &ndiDni|lily of thc mobilc station by provi ding additional 

that provides a base unit to which a mobile station can be ^ ^^on with the wireless switch. These 

coupled to increase the functionality of me mobile station id 3Q &nc|ions mu[d be a morc co lete set of PBX Actions. 

accordance with features available in the base unit. 

. . . J , . The base unit of the present invention could further 

The communications industry continues to see explosive mclude a ^ w to the ^ ^ a keypad 

growth in the area of wireless communications Such i com- fed tQ me to provide me user ^th visual cues 

munications have a number of advantages including the fact afld ^ abm {Q ^ k ^ information . 

that wireless communications do not require the same 15 ^ the base ^ may ^ude a microphone and speaker 

amount of infrastructure for installation as do wired com- combination that provides hands-free telephony and/or the 

munication networks. Also . wireless commumcations lend rocessor ^ be ^upltd to a handset to provide more 

themselves to the use of mobile stations which can be moved commiimcations> 

throughout a service area. present invention provides the advantage that the user 

As wireless systems have become more and more 20 ret ams a c^rtam mnction set capabiUty while having mobil- 

prominent ) their uses in different contexts have also been { ^ t to a ^ cafl cnhancc (hc 

considered. As an example, it has already been disclosed to functionality available through the wireless switch by cou- 

provide a wireless communication system that corresponds j. ^ mQbile station tQ a bagc m[{ ^ te an interfacc 

to the functionality of equipment commonly referred to as d . ed iQ reoejve and comrminicate ^ the mobile 

PBXs or private branch exchanges. Examples of prior art 25 stat i on 
wireless PBX configurations are illustrated in FIG. 1 and 2. 

For instance, a station in a wireless PBX environment BRIEF DESCRIPTION OF THE DRAWINGS 
may be a mobile station such as 10 in FIG. 1. The mobile 

station could be moved throughout the area (such as a ™. 1 dlustrates a first pnor art configuration, 

building or campus) serviced by the wireless PBX which 30 FIG. 2 illustrates an example of a second prior art 

could in turn provide certain PBX functionality to the configuration. 

various stations. An alternative configuration is represented FIG. 3 illustrates a first embodiment of a wireless PBX 

in FIG. 2 where a PBX featured desk-set phone, 20, that is configuration in accordance with the present invention, 
not intended to be fully mobile can also communicate via 

wireless links with a wireless PBX, 21, to provide PBX 35 DETAILED DESCRIPTION 

functionality, ^example ofsuch a desk set is disclosed in ^ { es fln . ement over (he 

U.S. Pat. No. 5,465,401 to Thompson. ^ afe by providing a desk . sel ^ whicn call 

Ibe above two configurations have limitations, however. processing functionality that can interact with a mobile 

In the first system the nature of the handheld device 10 in station to provide wireless PBX functions, 

providing a smaller size to facilitate portability results in a ^ embodimenl of the nt invention * m us trated in 

rather limited feature set which can be made available FIG. 3. In this embodiment a desk-set module or base station 

through the handheld device that interacts with the wireless 3(M) fa ^ . tQ inlerface ^ a mobile slation 39() yia a 

PBX. Ako, that feature set tends to be a static feature set fa ^ ^ m ^ ^ fa kal intcrfacc 

defined for the handset. TTie desk-set configuration has its ^ { ^ ^ form of a cradle 310 ^ which ^ mobile 

own limitations in that while it may have sufficient addi- can bc kced ^ c cfadle a fa ^ ^ 

tional memory and processing capability to provide a full ^ ih&{ ^ mobilfi m a fixed iUon ^ 

complement of PBX mnetior^, it does not have the mobility £ ^ ^ Furthennore) the CTadle mcludes m 

that the stations or devices of FIG. 1 have because it must interface ented b ins m k piG. 3. The 

include extra processing and memory to be able to provide ^ Qne ntation of a t of m 

the full feature set of functions. electrical interface which might be made between the mobile 

It would be advantageous if an apparatus was provided station and a desk set. Additional configurations might 

that enabled both a full PBX feature set and yet provided include a socket/plug arrangement whereby an electrical/ 

some degree of mobility, thus improving on the configura- communication path is established between the internals of 

lions of FIG. 1 and FIG. 2. 55 tbe desk-set and the internals of the mobile station. 

SUMMARY OF THE INVENTION ^ e emDomment °£ 3 shows a desk set that also 

includes a processor 315 and a memory module 325. The 

The present invention provides an improvement to the memory module contains software that controls the proces- 

known configurations by providing a mobile station that has S or operations as well as has the ability to store data and 

a first feature set and which is to be in communication with 60 other information dynamically. The module could consist of 

the wireless switch and by providing an additional desk-set a single memory element such as a programmable read-only 

enhancement module or base unit that can be coupled to the memory (PROM) or a combination of read-only memory 

mobile station, and enhance the functionality of the mobile and random access memory. The memory module can store 

station in its communication via the wireless switch. software programs sufficient to provide control signals that 

In an embodiment of the present invention the base unit 65 can interact with the wireless PBX shown in either FIG. 1 or 

includes a cradle that has a mobile station interface that FIG. 2 so as to prompt the switch to provide appropriate 

provides electrical connections to a mobile station. The base PBX functionality. Such functionality includes but is not 
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limited to such call processing capabilities as call constitute an adjunct processor would permit the user to 

forwarding, conference calling, speed dialing, etc. The pro- further supplement the processing capabilities of the desk 

cessor 315 is shown coupled to the cradle 310 that consti- set. In one example an external computer configuration 

rules the electrical interface to the mobile station. In this could be used to download information into memory 325 to 

manner the processor can communicate with the mobile 5 initialize, modify or replace the software that provides PBX 

station which itself has processor 391 and memory 392 for control related features. 

controlling a basic set of mobile station rationality In 1 the fa accordancc ^ lhc embodiment the desk set 
present ciroimsumce me mobde station 390 may mdude a capability of enhancing the functionality of the 
hmited set of PBX functionality, desk set 300 then * ^ ^ ^ ^ slation B rctains mc adv J lagc of 
includes either a supplemental set of PBX related function- 10 b ^ tQ be mQved tnr hout ^ area served by the 
ahty thanks to the software m memory 325 or it could ^ pfiX m h ^ do sq ^ a {im[ic6 ^ 
contain a full set of PBX funcUonahty, duplicating the Hq ^ mobile station ^ e ^ ^ me 
hmited functionality which appears in the mobile station In wouM ^ be fa a &mgle ^ 
the former case where the funcUonahty « merely supple- ^ ^ be mobile tQ ^ extent ^ someone 
mental both processors 315 and 391 would be necessary o , 5 to mQve . { ^ ^ bm DQt ^ mobUe ^ me 
implement the full set of PBX functionality while the mobde ^ mmQcr ^ ^ mobUe &Q ^ tQ ^ a mQre 
station is positioned within the cradle of tfie desk set. If, lete ^ of functionality in conjunction with the wire- 
however, the desk set itself has a full set of PBX j css switch 
functionality, then when the mobile station is positioned in 

adesksettheprocessor315andmemory325canessentially 20 l As ^a consequence of this arrangement, , the user gets the 

control the PBX function calling operation. In that bene fit of full ^set functionality for operation with the wire- 

circumstance, the mobile station is needed only for its lcss switch whllc rctai ™g «"« additional mobility, 
wireless transmission capabilities which occur through It should be noted that the power supply of the desk set 

transceiver 394. It is the transceiver in the mobile station 300 is not shown. The desk-set could be operated by means- 

which provides the wireless connection between the mobile ^ of a battery. In a more likely scenario the desk-set would be 

station and the wireless PBX 400 or the mobile station/desk powered by an AC line connection to some AC power outlet, 

set (300 and 390) configuration and the wireless PBX 400. The power supply for the desk-set could also be coupled to 

Therefore, the functionality which is achieved in the the cradle 310 so as to power the mobile station while the 

arrangement of the mobile station in the desk-set is such that mobile station is in contact with the cradle. Furthermore, the 

functionality implementable only by means of the processor 30 power supply could be designed in both the desk set and the 

315 and memory 325 still relies upon the transceiver in the mobile station to permit the cradle to re-charge a battery in 

mobile station. Thus, the two elements, the mobile station the mobile station at the same time that the mobile station is 

390 and the desk set 300 work in concert to provide the full coupled to the cradle, 
set of functionality which is accessible through the wireless What is claimed is: 

switch with which the mobile station/desk-set combination 3S 1. In a wireless mobile switching system, an improvement 

communicates. comprising: 

In the present embodiment the desk-set is further shown a mobile station, comprising: 
to include a number of additional elements which can a first memory having stored therein program instruc- 

improve the desk-set's ability to interface with the user. For lions that define a first feature set for private branch 

instance, the desk-set is shown with a display 320. The 40 exchange call processing for the mobile station, and 

display is shown connected to a processor 321 which itself a physical cradle interface that enables a transfer of 

is coupled to processor 315. The display could be constituted signals between said memory and a mobile station 

by any such visual display as a liquid crystal display or an cradle; and 

electro-luminescent display. The display would provide a mobile station cradle including 
visual feedback to the user either in the terms of the 45 a second memory having stored therein program 
indication of a calling number identification, that is the instructions that define a second feature set for 

number of the party attempting to contact the user, or show enhanced private branch exchange call processing 

the numbers or functions requested by the user via keypad for the mobile station, and 

330. a mobile station physical interface that enables a trans- 

Additionally, the desk-set may provide different audio 50 fer of signals between said second memory and said 

communication interfaces to supplement the speaker 395 mobile station via said mobile station physical cradle 

and microphone 396 of the mobile station. In fact, when the interface. 

mobile station is placed in cradle 310 the processor 391 2. The improvement of claim 1 wherein said enhanced 

could be prompted to prohibit operation of the speaker 395 private branch exchange call processing includes at least one 

and microphone 396. The audio communication interface 55 private branch exchange function. 

responsibilities would then be assumed by either the handset 3. The improvement of claim 2 wherein said at least one 

350 which could take the form of a typical desk-set handset private branch exchange function includes a call transfer 

that includes a microphone or speaker, or a separate micro- function. 

phone 340 and speaker 335 could be built into the desk set 4. The wireless mobile switching system of claim 1 

to provide hands-free telephony. All of these audio interface <so further comprising a private branch exchange switch capable 

elements are shown coupled to processor 315. of communicating with said mobile station. 

An additional potential communication interface is shown 5. The improvement of claim 4 wherein said enhanced 

as an external interface 360. This external interface could private branch exchange call processing includes at least one 

provide processor to processor interfaces between a proces- private branch exchange function. 

sor and a desk set, 315, and a personal computer processor 65 6. The improvement of claim 5 wherein said at least one 

or other computing device processor which is not shown in private branch exchange function includes a call transfer 

the drawing figure. This ability to connect what could function. 
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7. An apparatus for enhancing functionality of a mobile 
station, the mobile station characterized by a first feature set 
for private branch exchange call processing, comprising: 

a mobile station physical interface that establishes an 
electrical connection with a mobile station; and 

a function enhancement module coupled to said mobile 
station physical interface and capable of communicat- 
ing with said mobile station, wherein said function 
enhancement module includes a memory storing pro- 
gram instructions that define a second feature set for 
enhanced private branch exchange call processing for a 
stand alone mobile station. 

8. The apparatus of claim 7 further including a power 
supply circuit that is coupled to said mobile station physical 
interface and provides power to a mobile station coupled to 
said mobile station physical interface. 

9. The apparatus of claim 7 wherein said apparatus further 
comprises a processor coupled to said memory and operat- 
ing under the control of program instructions in said 
memory. 

10. The apparatus of claim 9 wherein said processor 
communicates with a wireless switching exchange via said 
mobile station interface. 

11. The apparatus of claim 10 further comprising a 
handset that is coupled to said processor and that provides an 
audio interface to a user. 

12. Hie apparatus of claim 10 further comprising a 
keypad, coupled to said processor. 

13. The apparatus of claim 12 further comprising a 
display coupled to said processor. 

14. An apparatus for supplementing a first feature set for 
private branch exchange call processing of a mobile station, 
comprising: 

a mobile station interface; 

a processor coupled to said mobile station interface; 

a memory, coupled to said processor and that stores 
program instructions that define a second feature set for 
enhanced private branch exchange call processing of 
the mobile station; 

display coupled to said processor; 

a keypad coupled to said processor; 

a microphone coupled to said processor; and 

a speaker coupled to said processor. 

15. The apparatus of claim 14 further comprising an 
interface to an external processing device. 

16. The apparatus of claim 14 wherein said external 
processing device comprises a personal computer. 

17. An apparatus for wirelessly communicating with a 
private branch exchange switch, comprising: 

a mobile station having a first feature set for private 
branch exchange call processing associated therewith; 
and 

a cradle in communication with the mobile station, said 
cradle comprising: 
a processor; 

a memory storing program instructions that define a 

second feature set for enhanced private branch 

exchange call processing; 
a display coupled to said processor; 
a keypad coupled to said processor; 
a microphone coupled to said processor; and 
a speaker coupled to said processor; 
wherein said mobile station provides a continuous 

communication channel to the private branch 

exchange switch. 
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18. A method of wireless communication, comprising: 
electrically coupling a mobile station that has a first set of 

private branch exchange call features stored in a 
memory therein with a cradle that has a second set of 
enhanced private branch exchange call features stored 
in a memory therein, 
initiating a wireless call according to the first and second 

sets of call features, and 
thereafter, de-coupling the mobile station from the cradle 
and conducting a remainder of the wireless call accord- 
ing to the first set of call features. 

19. A wireless communication system, comprising: 
a portable communication unit, including: 

a wireless communication interface, 
a memory having stored therein program instructions 
that define a first feature set for private branch 
exchange call processing for the portable communi- 
cation unit; and 
a cradle unit interface; and 
a cradle unit, including: 

a memory having stored therein program instructions 
that define a second feature set for enhanced private 
branch exchange call processing for said portable 
communication unit, and 
a portable communication unit interface that enables a 
transfer of signals between said memory of the 
cradle unit and said memory of the portable com- 
munications unit via said cradle unit interface. 

20. The wireless communication system of claim 19, 
wherein said cradle unit excludes a wireless communication 
interface. 

21. The wireless communication system of claim 19, 
wherein said cradle unit interface enables the transfer of 
signals from said portable communication interface to a 
public branch exchange via said wireless communication 
interface. 

22. The wireless communication system of claim 11 
further comprising a public branch exchange coupled to the 
wireless communication interface of said portable commu- 
nication unit, said cradle unit being coupled to said private 
branch exchange via the wireless communication interface, 
the cradle unit interface and the portable communication 
interface. 

23. A wireless communication system, comprising: 
a portable communication unit, including: 

a cradle unit interface, 

a wireless communication interface, and 

memory having stored therein program instructions 
defining a first feature set for private branch 
exchange call processing, comprising call origina- 
tion and call termination; and 
a cradle unit, including: 

a memory having stored therein program instructions 
defining a second feature set for enhanced private 
branch exchange call processing, comprising call 
forwarding, conference calling, and speed dialing, 
and 

a portable communication unit interface that enables a 
transfer of signals between said memory of the 
cradle unit and said memory of the portable com- 
munications unit via said cradle unit interface. 
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